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Topical outline

| will touch briefly on the following topics from a historical perspective
A The impetus to build National Accelerator Laboratory (NAL/Fermilab)
A Booster to be a critical piece to achieve a 200 GeV program
A The construction and commissioning of Booster
A The early years of Booster operation supporting fixed target HEP
A Booster support of Collider era and transition to Neutrino Program and further refinement
A Booster post Collider
A The future of Booster still viable
A Summary
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National Accelerator Laboratory Beginnings

A 1963 -1966 - A developing plan for a high energy
accelerator complex was taking shape. A place |
where a coordinated scientific effort could be # national accelerator laboratory e cuca
coalesced for the country and the world. A place '
t hat showcased the worl
synchrotron.

A 1967-1972 The building of the accelerator chain
comprised of four accelerators would begin. The
Pre-Accelerator, Linac, Booster and Main Ring
Accelerator began to take shape.

A 1972-2020 - The next 48 yrs. Booster would
continue to evol ve asnant hie
between the Linac and the Main Ring and ': e

MASTER PLAN OF THE

eventually the Main Injector. i o e

by the
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National Accelerator Laboratory

A In 1963 the proposal of National
Accelerator Laboratory(NAL), a 200
GeV Accelerator, was promoted and
headed by physicist Norman Ramsey
chair of Presidents Science Advisory
Committee.

A By 1965 the United States Joint
Committee on Atomic Energy (JCAE)
and the National Academy of Sciences
(NAS) approved the NAL Project

A N. Ramsey would become president of
the newly assembled University
Research Association in 1966 which
would manage NAL for the AEC.
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I Meeting the need -1963- 1966

TID-18838

2% Fermilab



National Accelerator Laboratory 1 Site selection 1966

A The AEC selected Weston, lllinois, in

late 1966 as the location of National : %‘gﬁ‘Tsn -
Accelerator Laboratory. There where 45 Wi :ﬂ
competing states. %mw

A Over the next several years the 6800 © HAROLD M. CONN Aok
acres of the town would become the 16 EERE ST CHCAGO 60611 TEL'SU 746583

grounds of NAL. Many of the farm
structures where relocated and
repurposed for lab needs.

A A director for the lab would be named
soon.
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National Accelerator Laboratory T Taking shape - 1967

A Accomplished physicist, Robert Wilson, A DUSAF was the design and
was director of Laboratory for Nuclear engineering joint venture company
Studies at Cornell University at the time  comprised of four entities that

NAL was being proposed. managed the design and engineering
A Wilson accepted the role of director of ~ NAL. The Schless Construction

NAL in February 1967. Company, Inc., of Batavia, lllinois won
A Many activities were now taking shape b' f‘gr onstructln.

in 1967 with site preparations, and
projects officially getting underway.

A Robert Wilson set up offices in nearby
Oakbrook lllinois while the site office in
the village was being prepared.

A Wilson and Edwin Goldwasser, Deputy
Director, made NAL a unique Lab.

Robert Wilson  Edwin Goldwass NAL si Ki h
Main Ring Model Oakbrook offices site taking shape
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National Accelerator Laboratory - Breaking new ground 1968
A Linac groundbreaking took place ‘ -

on a cold Dec. 1st, 1968.

A Booster construction would begin
soon but without much ceremony.

A Together Robert Wilson, Edwin
Goldwasser and Norman Ramsey
would be instrumental in the
success of this new venture along
with many creative and talented
individuals that made it possible.
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Norman Ramsey
URA President

Robert R. Wilson and Glenn T. Seaborg (Chair, AEC)
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National Accelerator Laboratory 1T 1968-69

A Between 1967-1969 support and
Infrastructure in the National
Accelerator Laboratory (NAL) village
was taking shape.

A September of 1968 marked the
official opening of the village.

A Linac groundbreaking would take
place Dec 1, 1968, followed by the
Booster in the spring of 1969

A late Summer, 1969, aerial view focuses on the north-
east section of the NAL Village. Across from parking lot is
“The Director's Complex” of homes converted into offices for
the immediate staff of Dr. Robert R. Wilson. Also, there is the
Curia for NAL seminars. Beam Transfer, Booster, Linac and
Main Ring laboratory buildings are designated.
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Why the Booster would need to be built

A In order to reach 200 GeV, the complex
could not practically deliver protons to the
Main Ring with a Pre-accelerator and Linac
alone as it would be impractically long. :
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with some similar features as the Cornell
electron synchrotron which Wilson was
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Why the Booster would need to be built

A In order to reach 200 GeV, the complex
could not practically deliver protons to the
Main Ring with a Pre-accelerator and Linac
alone as it would be impractically long.

A The Booster ring would be a manageable
size and relatively cost effective. It was
built with some similar features as the
Cornell electron synchrotron which Wilson
was familiar with, combined function
magnets.

A In March of 1969 Booster construction had
begun

A The tunnel would be completed by

February 1970.
£& Fermilab
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The Booster Construction begins 17 March 1969

A The Booster is about 492 ft.
in diameter, 15Hz rapid
cycling synchrotron.

A A 10ft wide by 8ft high tunnel
enclosure ~15ft below grade
contains the accelerator.

EQUIPMENT GALLERY
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Fig. A-2 Enclosure and equipment gallery cross )
section. . FOREVAL
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FNAL Booster Parameters

To Do Do To Do To Do Do o Do o Do I»

Circumference = 2PI x 75.47 meters
Injection energy = /400 Mev (Kkinetic)
Extraction energy = 8 Gev (kinetic)

Cycle time = 1/15 sec, Ramp time

Harmonic number, h = 84

Transition gamma = 5.45

RF Rep Rate = /15Hz

Injection Frequency = /37.77 MHz
Extraction Frequency = 52.81 MHz
Maximum RF voltage = /.990MV

Longitudinal emittance (extraction, 95%) = 0.1
eV sec

Horizontal Beta Max = 33.7 meters

Vertical Beta max = 20.5 meters
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Maximum dispersion = 3.2 meters
Tune vx = vy =6.7

Transverse emittance(normalized at extraction, 95%)

= (12-15) PI mm mrad

Bend magnet length = 2.9 meters
Standard cell length = 19.76 meters
Bend magnets per cell =4

Bend magnets total = 96

Typical bunch intensity = /5.1e10
Phase advance per cell = 96 degs
Cell type = FOFDOOD (DOODFOF)
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The Booster Construction begins
A The Booster is about 492 ft. in
diameter, 15Hz rapid cycling

synchrotron.

A A 10ft wide by 8ft high tunnel
enclosure ~15ft below grade
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accelerator.
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